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THE FUTURE OF NEUROLOGY
Among those clinicians who studied with John Fulton there were some who
wvent to his laboratory to further their training in an era when neurophysiol-
ogy was considered to be the dynamic basic science for neurology and
neurosurgery. There it was hoped to obtain a foundation which taken
together with neuroanatomical and neuropathological knowledge might
sharpen diagnostic skill, and perhaps even make for a certain investigative
bent. At Yale, clinicians pure and simple were immersed in a sea of
physiology-neurological as well as general-such as required them to
swim or sink. Fortunately, there were always at hand those colleagues who,
it was realized later, were significant persons in one's life, with whom it
was possible to test out growing conceptions of this basic science; it was a
Fultonian forte to be surrounded by persons of wit, fascination, and good
will, whose collaboration was ever available.
The permeation of the atmosphere with books, books, and more books,
and the unassuming historical approach must have been responsible for the
broadening of many an uncommitted young man. This never-to-be-forgotten
educational experience was leavened by a charming concern with the social
side, and evenings at Mill Rock were hardly less important than the days in
the laboratory. Visitors of great moment were the "piece de resistance,"
day and night.
Finally, there was sensed the continuing interest in one's career; the
mere fact of leaving did not sever connections with the Laboratory. What
I have had to say so far depicts in many ways an ideal in educational oppor-
tunity. There is the subject and the room to achieve it, the friends, the
philosophy, the humanity and warmth surrounding it. The handling of ideas
I will leave for later. Because of this type of neurophysiological exposure
some of us became dynamic neurologists and neurosurgeons, improved
diagnosticians certainly, and better equipped to teach the subject if ever we
had in us any of the talents of the teacher.
There would be general consent, I believe, that the Laboratory of Neuro-
physiology at Yale under Fulton played a significant part in molding
present neurology. This is not the place to review the researches and con-
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cepts that have stemmed from this school of basic science and their effect
upon the clinical discipline. They are generally well known. But in light of
the influence of this laboratory on current neurology, it would not seem
amiss to say a few words about future neurology.
In one of his provocative addresses, Sir Francis Walshe3 the omnipresent
critic of the neurological scene, recently propounded his views about the
future of neurology before the Royal Society of Medicine. There is no need
to dwell on Sir Francis' function as the gadfly of neurology-a troubler of
the waters, as he terms it-nor to recall that the gadfly stirs up a lacka-
daisical herd, though this be a secondary function. Sir Francis takes us to
task because the neurophysiologically-oriented clinician has contributed
little to understanding of the etiology and pathogenesis and less to the cure
and prevention of neurological disease. The liberal pursuit of knowledge-
the prime endeavor of the anatomist and physiologist-does not allow for
much interest in morbid categories, which are or should be the primary
concern of the neurological clinician. The clinician with neurophysiological
bent seems to be hindered rather than helped in his search for practical
means; Sir Francis implies that the product is before us to be seen by all
who will but take the trouble to look.
And Sir Francis, in his considerably greater r6le of synthesis, proposes
as a remedy for our ignorance of the nature and etiology of many common
neurological diseases that some neurologists be trained in biochemistry,
enzyme chemistry, and metabolism where the major harvests are now
being reaped. Toward this he recommends that the Medical Research
Council arrange for scholarships which allow the trained young clinician of
promise to obtain three years' training in a scientific discipline relevant to
the field of work he intends later to cultivate as a clinician, the last year
being given to the application of what has been learned to clinical problems.
While I don't presume to read Sir Francis' intent, I venture to suggest
that he has once again focused his searching mind on a single aspect of the
subject for emphasis. He is not inclined to throw out the baby with the bath.
He would subscribe to the proposition, I am sure, that the anatomical,
physiological, and pathological orientation of the clinical neurologist is a
requisite because modern neurology is manifestly the application of these
basic sciences to diagnosis. Few specialties require of its practitioners such
concentration on its basic, sciences as does neurology. I envision no
immediate change in this method in the making of excellent clinicians.
Heretofore and even today one could safely ignore all that is chemistry
and still become a facile diagnostician though, as it seems Sir Francis has
demonstrated, contribute little or nothing to revelation. While there will be
agreement that clinical neurology should be in closer contact with biochem-
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ical research, the proposition to train one person in both disciplines is not
likely to be attractive to many recruits. Up to now advances in general
medicine via biochemistry have been made by chemists and not by physi-
cians working in chemistry. To become proficient in neurology, let us say,
at a high academic level is currently so onerous and time-consuming that
relatively few attempt it. Yet there is little doubt that the man with
knowledge of the physical and chemical activity of the brain will play an
increasingly important part in the study of its disturbances, including those
of thought.
It seems that neurology is a much broader discipline than the practice of
it and will require for its advancement more manpower or better brain
power than the neurologist can bring to it. There is so much to encompass
in the making of a topflight neurologist or biochemist that currently, at
least, the proficiencies of one are out of the range of the other. Such differ-
entiation as is demonstrated by the trained neurologist or biochemist must
be followed by progressive integration, as John Hughlings Jackson said for
the nervous system long ago. But there is no reason why research biochem-
ists should not share as equals the clinical facilities of hospitals, and, as we
know, this has been occurring in some cases.
In an address before the American Philosophical Society, Vannevar
Bush' surveyed the scientific scene and addressed some remarks to our
problem. He listed a few of the recent advances in biochemistry and stated
that the discipline was in its infancy and that it furnished an exceedingly
attractive field for men of courage and fertile minds. He also noted that this
held true for psychology, which for our purposes he may as well have
termed neurology. Bush said that where these disciplines meet to attempt an
attack upon the brain processes of man, there is a situation comparable to
that in evolution before Darwin; many of the essential notions have been or
are being excavated, but the critical syntheses all still lie ahead. He con-
tinued the parallel between the evolution of science and organic evolution
with the statement that the former is a radiating evolution, producing new
species of science almost daily. "There is intense specialization to fill niches
in the environment. Certain species have specialized to the point where they
have lost contact with the main thread-perhaps have lost their capacity for
adaptation (p. 32)."
What a wonderful argument for progressive integration, for the working
together of men variously trained! It would not seem plausible except in
the most unusual case to expect the single person to have more than one
"intense specialization," and I submit that neurology with its required basic
sciences-required so that a man may become an able diagnostician or
teacher-is a single intense specialization, and that the newer biochemistry
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is another and something entirely apart, and there are nmany more for which
a mutation has not yet produced an adequate substitute. Perhaps, to con-
tinue the analogy with evolution, in time and according to the Walshian
plan a mutation will occur, but it would seem an unlikely happening.
Bush brings forward another factor that is bound to affect all scientific
endeavor-the aids to man's thinking represented by the analytical
machines. He noted that:
One can conceive an analogue machine that could handle the routine of
organic chemistry far better than a man could do. It could have a far more
extensive and accurate memory. It could manipulate relationships far more
rapidly and with greater and more accurate restraints than a human brain.
It could even learn by experience if necessary.... It is possible, on paper at
least, to build a machine which will proceed from item to item by principles
of association, as does the brain, without pyramidal indexing. There is no
reason why man should not relegate to the machine all those parts of his
thought processes which are repetitive or subject to precise formulation.
. . . In fact he must do so if he is to handle all the mass of data he is creating
(p. 32).
So it would seem, too, that there could be an exciting future for the neurolo-
gist interested in electronics, and so it goes from one field of intense
specialization to the other.
The unitary approach to neurology-be it neurophysiological or bio-
chemical or any other-is as apt to be fallacious as has been the unitary
approach to any single disease; perhaps this is a point that Sir Francis
Walshe is striving to make. I submit that no one can tell whence progress
may come, and while it is useful to call attention to what we consider to be
fallacious approaches, it is well to be humble while doing it. In relation to
the overwhelming amount there is to know at the present time, any single
person's holding in the knowledge market is bound to be meager. This, too,
points toward progressive integration as an approach, a maneuver which
interestingly enough requires as much of the feelings as it does of intelli-
gence. Behavior is ever with us, and quite obviously we cannot know too
much about it.
It should be apparent throughout this essay that I am discussing only the
best there is to be had for neurology, as certainly was the case in Sir
Francis XValshe's presentation. Our concern with the advancement of
neurology and particularly with research, as well as the neurophysiological
approach which he looks upon as outmoded, implies the function of good
minds. The fillip lent neurology by methods akin to those in vogue in the
advertising field will not help; in no case may quantitv be expected to
perform the functions of quality.
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As Bush has said:
It appears that science needs new methods as it approaches problems
which reach beyond the simple relations on which much of its present stuc-
cess has been built. These methods will involve new ways of storing and
consulting the record, no doubt. But thev will involve also new patterns of
collaboration where several highly specialized disciplines, beyond true mas-
tery of any individual, are essential for full insight. We can proceed effec-
tively on many of the paths now open only when we learn to interrelate the
thought patterns of allied minds with far more intimacy than is now fur-
nished by books, lectures, or seminars. As this occurs the ways in which a
scientist will proceed about his business, the ways in which youth will be
trained, the position of science in society will be altered greatly (p. 32).
There will be some who will bring up the now hackneyed argument that
medicine is not a science, a proposition that has become nearly self-evident.
But the words apply nonetheless to our artistic science. It makes us feel
better when Bush refutes the formulation of a code of ethics from a mechan-
istic universe which, some recent writers have seemed to think, followed in
logical sequence.
This code, in summary, is very simple. Man controls his destiny; let him
so control it as to build for himself a better life . . . This is to assert that
there is no reality beyond those things which we can measure with a rule as
time by a clock and that value can be deduced from a statement of fact. But
man's motivations emerge from his entire experience. The seat of ethics is
in our hearts, not in our minds (p. 33).
As likely to be as useful as the research man in the conquest of disease is
the teacher who handles adeptly the sensitive mind of some Qf his young
charges and who is not afraid of new ideas. This, of course, is the long view
which requires the evaluation of teachers as the equivalent of those dedi-
cated primarily to research, a rather unlikely commitment in these times.
Again we would like them both rolled into one, the researcher and the
teacher. But again we deal with two areas of intense specialization, though
in this case they are less likely to be so mutually exclusive. This is one of
the marvelous blends that occurs with just enough frequency to make us
ever hopeful, though it is not an easy mixture, its frequency being con-
siderably more apparent than real. Very few worthwhile human endeavors
have been more often impersonated than that of being a teacher; one need
only review one's own experience as a student to savor this point.
Then there is the ability to handle ideas. Wilfred Trotter,2 among the
greatest of medical philosophers, commented on this feature of our culture
as follows:
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. . .if mankind is to profit freely from the small and sporadic crop of
heroically gifted it produces, it will have to cultivate the delicate art of
handling ideas. Psychology is now able to tell us with reasonable assurance
that the most influential obstacle to freedom of thought and to new ideas is
fear; and fear which can with inimitable art disguise itself as caution or
sanity or on occasion even as courage (p. 30).
Such heavy-handedness has not been so much of a problem as it was
formerly. With the general loosening of discipline of one sort or another
that has been occurring, ideas though just as rare are not quite so vulner-
able; the modern cat dares more than look at a king.
During John Fulton's professorship in physiology, he was a fine practi-
tioner of Trotter's "the serene sanity which is the scientific mind," since he
gave to every fresh idea its one intense moment of cool but imaginative
attention before venturing to mark it for rejection or suspense. He was ever
aware that youth must be encouraged to think for itself and that one of the
functions of the good teacher is that of treading gently, though not flabbily,
when dealing with developing minds. Teacher, investigator, and handler of
ideas, all of these were the concern of John Fulton the physiologist. In these
several r6les he has had as much to do with neurology present as any
modern physiologist, and it is a good wager that via his pupils he will have
much to do with future neurology. And his encouragement of patterns of
collaboration, among highly specialized disciplines and people, is apt to be
the method of the future whereby neurological revelations will be derived.
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